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The presen invention relates to mineral oil aromatic hydrocarbons containing a double 
compositions containing as an additive Ch oxi- bond carbon-to-carbón linkage This gr0up of 
dation inhibiting or corrosion resisting agenç, materials includes the olefins, e g., propylenes, 
Oxidation inhibiting addition agents for min- butylenes, diisobutylenes, triisobutylenes, the 
eral oils, and especially for mineral lubricating 5 codimer of isobutylenè and n-butylen, also 
oils, bave been previously made by sulfurizing cracked gasoline fractions, cracked paraflin wäx, 
rats, fatty oils and hydrocarbon materials with viscous olefin polymrs such as medium or high 
free sueur by heating at an elevated tempera- molecular weight polybutenes, cycloperïtene, 
ture, and while such products have been used cyclohexene, butadiene, pentadiene, isoprene, 
for many years, they are hot entirely satisfactory 10 dipentene, «-pinene, -pinene, terpinolene, 
because the sulfurization is commonly accom- camphene, ïenchene, A 24(8)p-ménthadiëne, 
panied by side reactions such as cracking, poly- and the like. Hydrocarbons of less than three. 
merization, and the like, which give rise to in- carbon atoms are hot generally employed inpre- 
active constituents and darkly colored bodies, paring sulfurizéd mineral off additives, bu on 
some ofwhich may be merely useless whfle 15 the other hand the hydrocarbon may contain 
others are decidedly objectionable. os many as thirty càrbon atoms, per molecule. 
It s known that sulfurized materials of a Derivatives of the above described compounds 
more satisfactory character can be formed by containing various non-reactive substituent 
sulfurizing olefin hydrocarbons, especially the groups and atoms, e. g., nitro groups, may be 
polymers of low molecular weight olefins, end 20 used to advantage, since such groups or atoms 
more sPeCifically the polyrners of propylene, the would hot interfere with the sulfurization 
butylenes, and the amylenes. These materials action or the dehalogenating Pr0cess herein de 
may be sulfurized by heating with free sueur, scribed. 
but it has been round that a more satisfactory The alkali metal dithiocarbamates, of which 
product from the standpoint of color, off solu- 25 the sodium dithiocarbamates are a preferred. 
bility, lack of c0pper-staining tendency and odor group, include generally any alkali metal dithio- 
can be obtained by sulfurizing with a sueur carbamate,, but the preferred compounds are 
halide, such as sulfur monochloride or sulfur di- those of the formula 
chloride. Unfortunately, i is diïcult to free s 
the product from a considerable proportion of 30 s / 
the halogen. An amount of halogen up to 10% 
or greater will remain in the sulfurized product 
even after heating for long periods of rime. For where M is an alkali metal and R is _hydrogen 
certain purposes such amounts of halogen are or a hydrocarbon radical containing 1 to 18 car- 
very objectïënable, especially where corrosion is 35 bon atoms. Preferred examples of alkali metal 
to be avoided. . dithiocarbamates include sodium dithiocarbam- 
In accordance with the present invention an are, sodium methyl dithiocarbamate, sodium 
aliphatic, cycloäliphatic, or other non-aromatic ethyl, dithiocarbamate, sodium butyl dithiocar 
hydrocarbon which bas been sulfurized by bamate, sodium cyclohexyl dithiocarbamate, .so- 
means of a sulfur halide can be dehalogenated 40 dium phenyl dithiocarbamate, and the like. - " 
with little difliculty and at the same rime con- The sodium or other, alkali met.al dithi0car- 
verted into a product containing additional sul- bamate may be prepared bY known means, for 
fur by heating such sulfurized and halogenated example, by slowlY adding carbon disulfide to a 
product with an alkali metal dithiocarbamate, mixture of an alkali metal hydroxide and ä. pri- 
By this process the halogen is substantially 45 mary or secondary amine in the presence of a 
completely removed in the form of an alkali suitable inert medium such as methylethyl ke- 
metäl halide and the dithiocarbamate group is tone. The solution of the dithiocarbamàte thus 
joined at the position or positions occupied by formed may be used directly in the reaction 
the halogen, with the sulfurized and halogenated hydrocar- 
The hydrocarbon materials which may be 50 bon, in accordance with the present invention. 
surfurized by sulfur halides and then reduced For the preparation of the sulfurized hydro- 
in halogen content and converted into products carbons the most suitable.sulfur halides are sul.- 
containing an increased sulfur content by the fur dichloride and monochloride; especially the 
method of the present invention include any ali- latter. The olefinic material and sulfur halides 
phatic., cycloaliphaic, ter_penlc, or other, non- 55 are generally, reacted in molal ratios from .about 
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3:1 to about 1:1. Higher ratios of olenic ma- 
terials are sometimes used when a portion of the 
saine is fo serve as a solvent tobe removed later 
as um'eacted material. The temperatures which 
bave been round most satisfactory for this re- 
action are from about 50 ° fo 100 ° C., but the 
method may be carried out af higher or lower 
tempeïatures if desired. Catalysts are not re- 
quired. 
In the dehalogenating process of the present 
invention the sulfurized and halogenated prod- 
uct is merely heated in the presence of the alkali 
metal dithiocarbamate, preferably af temper- 
atures from about 50 ° fo 150 ° C.. The reaction 
may be caused fo take place either with or 
without the presence of a solvent, but if is gen- 
erally preferred fo employ a S01vent, Sfich s 
ethyl alcohol, isopropyl alcohol, acetone, meth- 
ylethyl ketone, diethylene oxide, and thè lilte. 
The heating is conveniently carried out under 
refiUxing conditions. The dehalogenation is 
gnerally aCcomplished within a .period of two 
hours or less. If is pferable to employ an 
amount of alkali metal dithiocarbamate which 
is astoichiometrical equivalent of the halogen 
which is present in the sulfurized and halogen- 
ated: hydrocarbon product. If a solvent is em- 
ployed, one should be selcted in which the alkati 
metal halide by-product is insoluble, in order 
that the by-product will be precipitated out of 
solution and be readily rem0ved by decantation 
or filtration. If desired, additional sulfur may 
may be present during the dehalogenation re- 
action, and an additional amount of sulfur may 
thus be introduced into the final pDduct. 
. When the products of the present invention 
aré added fo mineral oils for the purpose of 
inhibiting oxidation of the saine when in con- 
tact with air, they are preferably added in 
proportions of 0.001 fo about 5% preferably 021 
te-2%. Thë plportions giving, the best re- 
sults in given cases will vary somewhat ac- 
cording to the nature of the additive and of 
the base off and in accordance with the specific 
ptuese-the off is to serve in a given, case. 
For. COmmercial purposes, when the additive is 
to be ëmployed in mineral lubricating oils, it is 
convenient fo prepare concentrated lubricating 
off solutions in which the amount of the 
additive in the composition ranges from 25% 
to 50% by weight, and fo transport and store 
them in such form. In preparing a lubricating 
off composition for use, as in the crankcase of 
aïi ihternal Combustion. ngine, the additlve 
corïdëntate is merely blended ivith .the base oil 
in flê rêquired amount, 
BèIow are given detafled desdriptions of ttie 
pgêiSaration and testing of an example of a 
miti4ral off additive prepared in accordane with 
the mèthod of the present invention, If is fo 
be-understood that this exampIe is giVèn by Way 
of. illustration 0nly and i not fo be construed 
as iimitlng the scope of .the ireènt invëfitiOn 
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and 100 ° C. for an additional hour. The pmd- 
uct was then blown with nitrogen at an elevated 
temperature (about 100 ° C.) fo remove the dis- 
solved hydrogen chloride and um.eacted dfiso- 
butylene. 
Analysis: 
Chlorinè 14.1 % 
Sulfur ----28.26 % 
(b) 0 grains of finely ground sodium hy- 
droide was suspended in 500 cc. of methylethyl 
ketone and 73. grams of n-butylamine added. 
The mixture was. eoolèd in an ice bath and 88.7 
goEms of crbon disulfide (dilu%ed wi%h 100 
me%lethyl ke%one) added dropwise while stir- 
dng the rection mixture. ter the ddition 
.ws complete, %he orange colored sodium bu%yl 
dithiocrbamte solution ws stred  room 
%emper%ure for an ddi%ion1%wo hours. 
(c) The rec%ion produc% of () (220 grms) 
ws added o e .sodi bu%yl dithiocarbamae 
s01h%ion of (b)- and %he mixre he%ed  re- 
flUxg %emper%ure for %wo hours, with 
tion. The reac%ion mix%m'e ws %ered o re- 
more e precipi%%ed sodi chloride and %he 
s01vent s%ripped by disflJ%ion nd nirogen 
blowing  bou% 20  C. 
An1ysis: 
Chlorne=-cé 
Sfur=,30.97% 
 Nitrogen--3.15  
" Exampe 2.Lduson .éngine $es$ 
 The Sulfured diisobutylene-dithiocarbamate 
pr0duct prêpared as:described  Exmplé1 was 
tested in a Lausn: engine/usg .blend of 1.0 
by weight of the àdditive  a Solvent: extracted 
naphthec.off of SAE 30grade..For C0mpari- 
son, a sample of tloEe blended baeoil waSlike- 
wise tested.  The test was conducted for a period 
of 25.bore.s, the Lauson. en,ne, being:6rated. 
1800  P M with a 1.5 indicated kilowatt lbd, 
300 . F. off temperature:nd295  . ater jàcket 
temperate :Thë oilS::Wererutedo dêmerit 
system Whereina:.peffèctl:clea sm-facë is given 
a ràtg of 0, whiIea rktg of. 10 is gi.vën fo the 
worst condii0n which:dn be expected =o..that 
surface. Obserwtibns ere- lso. ruade: on.the 
loss in.weight of:tè 0ppèrlead èiïg durg 
the test: .The.rsults:áre: shown in:the:fOtlowing 
t able: 
 Lubrièt  V'nih " .Weih LS 
Demeit }- (GM/Brg) 
Unblended bas off ......................  4. 3  0.137 
.5 [ 0.00 
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Básé off h u 1% product of Example .i_.. i [ 
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Example 3.--aboratory bearing, corrosion test 
A blënd was prepared c0ntaining 0.2% bY 
weight of the addltive prëparedäs deoEcribed in 
Example 1, using a ttie bàÇe oiï_a/lve_nt"eX 

in .,arkv way, 

ExamPe t 

(a) 236 grams of diisobutylene'was heated to 
80 °- C:and 236 grams sulfur monochloride 
(allowing àpproximately a 20% rholal excess of 
diisobutylene) Was added dropwise while stirring 7o 
the reaction mixture and maintaining thë-tem- 
Peraturë- beiow 100 ° C..by means of :external 
céling.. After the addition Of .the sulfur m0no- 
clïlóide. s complete» the tenïpmoEturè .of-tlie 
rêïi5n mxué Was intainel. betweèn.. 80 ° . 

tra-cted M2dContinent paraffiniC_ !ubr.iSäting off 
6:'o AË-0 grade.. A àmi51e-of tliî:blèhd-tfid a 
sample 0f the unblended base El-ere Subitted 
fo a lab0rato tes designed to mèasui-e-the-ë 
fectiveness of the ädditive in inhibiin the cÇr 
rosiveness of a typical meral lubrcá.ting 
towards the surfaces, of c0pper-lead beafgs. 
Thê-test-was conducted as foHoWs: 
500 ce. of the 0fl Was Placed .in..a -glasS oxidà 
tion- tube (13 incès löng and2% ihès iffdt 
ameter) flted, a the Nottom. th   ihch air 
-iè tuè Perf6i, atëd o fcititatè.r dtibUtiOn. 
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Thé oxidation tube was thon immerséd in a heat- 
ing bath se that the off temperature was main- 
tained ai 325 ° F. during the test. Two quarter 
sect/ons of automotive bearings of copper-lead 
alloy of known weight having a total area of 25 
sq. cm. were attached to opposite sidesof a stain- 
less steel rod which was thon immersed in the 
test off and rotated ai 600 R. P. IVL, thus provid- 
ing suflicient agitation of the sample during the 
test. Air was thon blown through the off at the 
rate.of 2 eu. ff. per heur. At the end of each 
four-heur period the bearings were removed, 
washed with naphtha and weighed te determine 
the amount of loss by corrosion. The bearings 
were thon repolished (te increase the severity of 
the test), reweighed, and.then subjected te the 
test for additional four-heur periods in like man- 
ner. The results are given in the following table 
as "corrosion life," which indicates the numbr 
of hours rquired for the bearings te lose I00 mg. 
in weight, determined by interpolation of the 
data obtaiued in the various periods. 

Bear[ug 
Oil Corrosion 
Lire (Hrs.) 
Unblended Base OH ................................... 10 
Base Off ÷ 0.25 Product of Example 1 ................ 44 

It can be seen from the results shown above 
that the products prepared in accordanc e with 
the present invention are particularly effective in 
rducing the corrosion of copper-lead bearings 
and de net substantially increase the formation 
of varnish on englue parts. 
The products of the present invention may be 
emp!oyed net only in ordinary hydrocarbon lu- 
bricating oils but also in the "heavy duty" type 
of lubricating oils which have been compounded 
with such detergent type additives as moral soaps, 
moral petroleum sulfonates, moral phenates, met- 
al alcoholates, moral alkyl phenol su/rides, moral 
organe phosphates, thiophosphates, phosphites 
and thiophosphites, metal salicylates, moral xan- 
thates and thioxanthates, moral thiocarbamates, 
amines and amine derivatives, reaction products 
of metal phenates and sulfur, reaction products 
of hydrocarbons such as polyisobutylene or 
brlght stock with phosphorus sulrides, rêaction 
products of moral phenates and phosphorus sul- 
rides, moral phenol sulfonates and the like. 
Thus the additives of the present invention may 
be used in lubricating oils containing such other 
addition agents as barium tert.-actylphenol sul- 
ride, calcium tert.-amylphenol sulfide, cadmium 
oleate, nickel oleate, barium octadecylate, cal- 
cium phenyl stearate, zinc diisopropyl salicylate, 
aluminum naphthenate, calcium cetyl phosphate, 
barium di-tert.-amylphenol sulfide, calcium pe- 
troleum sulfonate, zinc methylcyclohexyl thio- 
phosphate, calcium dichlorostearate, etc. Oth- 
er type of additives, such as phenols and phenol 
sulfldes, may be employed. 
The lubricating off base stocks used in the com- 
positions of this invention may be straight min- 
oral lubricating oils or distillates derived from 
paraflm_ic, naphthenic, asphaltic, or mixed base 
crudes, or, if desired, various blended ofls may be 
employed as well as residuals, particularly those 
ïrom which asphaltio constituents have been 
carefully removed. The oils may be rened by 
conventional methods using acid, alkali and/or 
clay or other agents such as aluminum chloride, 
or they maY be extracted ofls produced, for ex- 
ample, by solvent extraction with solvents such 

as .phenol, Ulfur dioxide, furfural,, dich!oro-- 
diethyl ether, nitrobenzene, orotonaldehyde, e. 
Hydrogenated ofls or white oils may ]se employed 
as well as synthetio oils prepared, for example, 
& by the polymerization of olefns or by the re- 
action of oxides of carbon with hydrogen or by 
the hydrogenation of coal, or its products» 
certain instances cracking coil far fractions and 
coal tar or shale off distillates may also be used 
10 Also, for special applications, animal,, vegetable 
or fish oils or their hydrogenated or voltolized 
products may be. employed in admixturë wih. 
mineral oils. 
For the best res!S the base stock 
15 should normally be an off which without the new 
additive prescrit gives the .ptimum performnc_ e 
in the service contemplated. However, since one 
advantage of the additives is that their 
makes feasible the employment o less satisfac- 
20 tory mineral oils or other oils, no stric rule Can 
be laid down for the ch0ice of the Sase 
Certain essentials must of course be:.ober¢ed. 
The off must possess the viscosity and voÏailit 
characteristics known te be required forttïe ser  
25 ice contemplated. The off must bea satisfactéry 
solvent for the additive, although in seine cases 
auxiliary solvent agents may be usid. Thê lubri- 
cating oils, however they may have been pro: 
duced, may vary considerably in viscosity and 
30 other properties depending upon the particlar 
use for which they are desired, but they usually 
range from about 40 te 150 seconds (Say5olt) 
viscosity af 210 ° F. For the .lubricatio of Certain. 
low and medium speeddiesel engines, the genel 
35 practice bas often been te use a lubricating off 
base stock prepared frein naphthenic or aromatic 
crdes and having a Saybolt viscosity at 210 ° F. 
oï 45 te 90 seconds and a viscosity index of 0 te 
50. However, in certain types of diesel origine and 
40 gasoline origine service, oils of higher viscosity 
index are often preferred, for example, up te 5 
te 100, or even higher, viscosity index. 
In addition te the material te be added accord- 
ing te the present invention, other agents may 
also be used such as dyes, pour point depressants, 
45 heat thickened fatty oils, sulfurized fatty oils, 
organo-metallic compounds, metallic or other 
soaps, sludge dispersers, antioxidants, thickeners, 
viscosity indbx improvers, oiliness agents, resinsi 
50 rubber, olefin polymers, voltolized rats, voltolized 
mineral oils, and/or voltolized waxes and colloidal 
solids such as graphite or zince oxide, etc. Sol- 
vents and assisting agents, such as esters, ketones, 
alcohols, aldehydes, halogenated or nitrated com- 
55 pounds, and the like may also be employed. 
Assisting agents which are particularly desir- 
able as plasticizers and defoamers are the higher 
alcohols having eight or more carbon atoms and 
preferably eight te twelve carbon atoms, e. g., 
60 lauryl alcohol, stearyl alcohol, wax oxidation al- 
cohols, and the like. 
In addition te being employed in lubricants, 
the additives of the present invention may also 
be used in other mineral off products, such as 
65 motor fuels, hydraulic fuels, torque converter 
fiuid, cutting oils, fiushing oils, turbine oils, trans- 
ïormer oils, industrial ofls, process oils, and the 
like, and generally as antioxidants in mineral off 
products. They may also be used in gear lubri- 
70 cants, greases and-other products containing 
mineral oils as ingredients. 
What is claimed is: 
1. The method which comprises reacting a 
double-bonded non-aromatic hydrocarbon with 
7 a sulfur halide te fore a hydrocarbon product 



W{fl% ïddëd sUIfu . amd. hïlogen;/Cd¤fuLher 
acting.such produit with àn alli-metal dihïa 
carbmate,the amoun, of a-id alklt, mt 
thiocàrbmate being SOïCiomêrica!ly euva« 
lent- to the halogena, ted podue% a  mperture 
ln è  rnge of bou 50  to 150:  C.. Wêreby 
halogen i subsantialty c0mDleçel.y rep]cë bF 
dith-ibebmat e - rca n'fl by/-p'uet, atk«lt  
merCI iie  is ormed. 
reçti-. With he,. lll. metaI ditiocdrbmàtë 
t onducged- : mecum . WhiCh te:byp'od- 
uct ruerai halide  insoluble. 
3« A-mèthod ccor:ng to.ela 2. in whoEct,:çhe 
d0ubte-bond, no:a.r0matic hyocrbo is àn 
oIeflu- ad in Which he sutfUrhatïde is a sum, 
cht0rfde: 
4: eho« ccorng t0 clim 3. h. whtc: h 
oIn. : dfiobutytene ng wieh the sulfu. 
chIoriè ts sulfur monochlaride: 
. A method ccorg to Claire. 4 in Wllich e 
al! met thi0caame is. saum 
dithiocarbamtè: 
6.  method acCorng fo claire 5tn:whtch  the 
s0dium butyl dithi0crbame{s reacted..Withthe 
suEUre ad. hlogented isobUtyiene-i the 
presenc of methytethyl ket0ne s  soiVent.at the 
refiuxing mperature oZ the Solution. 
 Te product obtained: bY recting - double 
boded-nonromattc ydrocarb0n. W sutfur 
halie t0 fo  Y0Crbon: poduct, centaing 
addeff suIfur and.10gen, nd f-urthev reactg- 
suchpmdhct with an S{aH metl dithi0crBC- 

ate, the amount .of .saiddithio.carbamate-:eing- 
stoichiometr[ca-tly .equivalent-to thê. htoert in 
the halogenated product, at a mperature.in.tle 
range of about 50 ° to 150 C. whereby saidhalogen 
5 is substantitly completely replaced bF. dithio- 
carbamate acal... 
8, Theproductmbtainedby rac-ting.oEiobtl 
ene with a substàntialtF, equïalênt mo!ecula 
proportion-of. ulfur onochlde.. ànd. futhçr 
10 reac:ting..the_ prodUct= £hus .formed with-s0Um 
butyl tiocarbamte in..n, am0unt..hich, is 
st0ichiometrically eqvalènt  thechlorine: pres- 
ent in the .said first .reacGon. pr0duct, a 
perature of SG  to 150 C.,. d. roving.the:b 
15 product-, sodi .chloride. îrom the..ergaoE 
ction product,, said reaCtion prOduct beg. sub- 
stantialty free of chlorine. 
J: BO. 
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